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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Power Semiconductor Device with a Single 
Continuous Base Region and Method of Manufacturing the Same. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claims 1-13 are rejected under 35 U.S.C. 102(b) as being anticipated by Neilson 
(US 5,399,892). 

4. Regarding claim 1 . Neilson discloses in Fig 4 a power semiconductor device 
comprising a two-dimensional array of individual cells formed on a semiconductor 
substrate, each cell having source regions (46) within base regions (50) in the 
substrate, characterized in that the source regions of the cells of the array comprise a 
plurality of source region branches (46) each extending radially towards at least one 
source region branch of an adjacent cell (Fig 10), the source region branches of 
adjacent cells presenting juxtaposed ends, the base regions (50) of the cells of the array 
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comprising a corresponding plurality of base region branches extending radially towards 
at least one base region branch of an adjacent cell (Fig 10), and the base region 
branches of adjacent cells merging together adjacent and between said juxtaposed 
ends to form a single and substantially uniformly doped base region surrounding said 
source regions of the individual cells of said array (Fig 10, col 1 In 22-30). 

5. Regarding claim 2, Neilson discloses in Fig 4 the device of claim 1 , wherein said 
plurality of radially extending branches (46, Fig 5) of an individual cell intersect at a 
central enlarged area (Fig 6) having contact cut-out portions whose width is larger than 
the width of said radially extending branches. 

6. Regarding claim 3, Neilson discloses in Fig 4 the device of claim 2 wherein the 
cut-out portions (across 6-6) of said enlarged area are straight segments. 

7. Regarding claim 4, Neilson discloses in Fig 4 the device of claim 1 wherein said 
radially extending branches (46) of each cell are linear, with constant width. 

8. Regarding claim 5, Neilson discloses in Fig 5 the device of claim 1 wherein each 
individual cell has at least three (four) radially extending branches anranged in such a 
way that the area defined (52) by the merging branches is a polygon. 

9. Regarding claim 6, Neilson discloses in Fig 10 the device of claim 1 and 
comprising at least one drain electrode (unlabeled, below item 40) contacting a face of 
said semiconductor substrate opposite said source regions. 

10. Regarding claim 7, Neilson discloses in Fig 10 the device of claim 1 further 
comprising physically isolated drain regions (52) in the substrate and wherein said 
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physically isolated drain regions have a depth equivalent to the depth of said base 
regions (50). 

1 1 . Regarding claim 8, Neilson discloses in Fig 10 the device of claim 7 wherein said 
individual cells forming a plurality of source regions and separating said physically 
isolated drain regions are packed into a relatively small area to contain at least 10 
physically isolated drain regions (col 1 In 17-20). 

12. Regarding claim 9, Neilson discloses in Fig 4 the device of claim 1 wherein said 
cells of said array form field effect transistors (col 1 In 14). 

13. Regarding claim 10, Neilson discloses in Fig 10 a method for manufacturing a 
power semiconductor device comprising the steps of (col 3 In 57- col 4 In 10): forming a 
two-dimensional array of individual cells formed on a semiconductor substrate, each cell 
having source regions (46) within base regions (50) in the substrate, characterized in 
that the source regions of the cells of the array comprise a plurality of source region 
branches (46) each extending radially towards at least one source region branch of an 
adjacent cell (Fig 10), the source region branches of adjacent cells presenting 
juxtaposed ends, the base regions (50) of the cells of the array comprising a 
corresponding plurality of base region branches extending radially towards at least one 
base region branch of an adjacent cell (Fig 10), and the base region branches of 
adjacent cells merging together adjacent and between said juxtaposed ends to form a 
single and substantially uniformly doped base region surrounding said source regions of 
the individual cells of said array (Fig 10, col 1 In 22-30). 
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14. Regarding claim 11, Neilson discloses in Fig 10 the method of claim 10 
comprising: fomriing said base regions extending from a first surface of said 
semiconductor substrate with radially extending base region branches (col 3 In 65); 
forming said source region within each base region of each individual cell with said 
radially extending source region branches (col 4 In4); forming a gate oxide region over 
said first surface (col 4 In 5); forming a source electrode in contact with said source 
regions of each individual cell (cOol 3 In 66) within each of the plurality of the base 
regions; and forming a drain electrode in contact with a second surface of said 
semiconductor substrate opposite to said first surface. 

15. Regarding claim 12, Neilson discloses in Fig 10 the method of claim 10 
comprising the steps of forming In said first surface physically isolated drain surface 
regions (52) surrounded by said plurality of base regions (50). 

16. Regarding claim 13, Neilson discloses in Fig 10 the method of claim 10 wherein 
forming said base regions (50) comprises the step of merging said base regions of each 
individual ceil so as to form a single base region. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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18. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

19. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Neilson 
and Knoch (US 5.703.389). 

20. Regarding claim 14, Neilson discloses in Fig 10 the method according to claim 
109 wherein forming said base regions comprises the step of making ion implants (col 3 
In 65) before fonning a source electrode over said first surface (col 3 In 66-68), 
however, fails to specify the ion implant is of high voltage breakdown resistance. 

Knoch teaches in Fig 4 a similar cell type FET wherein the well region (36) is a 
base with enhanced breakdown characteristics (col 4 In 60-61). making it suitable for 
high voltage applications. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to use the teachings of Knoch in the method of Neilson in order 
to produce a device with an ion implant suitable for high voltage applications. 

Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yamamoto (US 5,521,410) discloses a similar structure that is 
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not radial. David (US 4,651,181) discloses a radial structure not utilizing merged base 
regions. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Ingham whose telephone number is (571 ) 272- 
8793. The examiner can normally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



John C Ingham 
Examiner 
Art Unit 2814 
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